4                                                                                    IN SITU BIOREMEDIATION

may be a more appropriate remedy than intrinsic bioremediation.
Because engineered bioremediation accelerates biodegradation reac-
tion rates, it requires less time than intrinsic bioremediation. The
shorter time requirements reduce the liability for costs required to
maintain and monitor the site.

Since many petroleum hydrocarbons require oxygen for their deg-
radation, the technological emphasis of engineered bioremediation
systems in use today has been placed on oxygen supply. Bioremediation
systems for soil above the water table usually consist of a set of
vacuum pumps to supply air (containing oxygen) and infiltration
galleries, trenches, or dry wells to supply moisture (and sometimes
specific nutrients). Bioremediation systems for ground water and
soil below the water table usually consist of either a set of injection
and recovery wells used to circulate oxygen and nutrients dissolved
in water or a set of compressors for injecting air. Emerging applica-
tions of engineered bioremediation, such as for degradation of chlori-
nated solvents, will not necessarily be controlled by oxygen. Hence,
the supply of other stimulatory materials may require new techno-
logical approaches even though the ultimate goal, high biodegrada-
tion rates, remains the same.

Intrinsic Bioremediation

Intrinsic bioremediation is an option when the naturallyjoccuj>
jring rate of contaminant biodegradation is faster than the rate of
contaminant migration. These relative rates depend on the type and
concentration of contaminant, the microbial community, and the sub-
surface hydrogeochemical conditions. The ability of native microbes
to metabolize the contaminant must be demonstrated either in field
tests or in laboratory tests performed on site-specific samples. In
addition, the effectiveness of intrinsic bioremediation must be con-
tinually monitored by analyzing the fate of the contaminants and
other reactants and products indicative of biodegradation.

In intrinsic bioremediation the rate-controlling step is frequently
the influx of oxygen.   When natural oxygen supplies become de-
pleted, the microbes may not be able to act quickly eno^
thej:ont^              Lack of a sufficiently large microbial population

can also limit the cleanup rate. The microbial population may be
small because of a lack of nutrients, limited availability of contami-
nants resulting from sorption to solid materials or other physical
phenomena, or an inhibitory condition such as lg>w pH pr the pres-
ence of a toxic material.